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Why plants? . { ’

_Fresh fruits and vegetables »
_ Nutritioh . '
— Potential radiat{ protection ?
— Enjoyment P & N

» Atmospheric regeneration
*SPsychological/recreational benefits

* Develop and demonstrate capabiliies
for Mars and beyond
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Why LEDs? | { ,

-‘Small ‘

§- Solid state : )
* Long litetime ~ @ 000 hr t
 Chose Waveleng s for plant fufietion

« Can operate at | Ow poOwWer

. Emission surface relatively cool
— Inverse square law | oc E / d2 ,
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Printed-Circuit LED “Light‘Engﬂnes,”
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ORBITEC Light Engine‘
* 1 row of sixteen 440 nm blue
4 rows of sixteen 640 nm red
2 rows of ten 520 nm green
2 photodiodes
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Lightcicle Overview
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Trials and Modifications ‘
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Trials and Modifications ‘
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Trials arid Modifications '
“ '

Trial 2




Trials and Modifications ‘
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HELIAC

High Efficiency Lighting with Integrated Ada;&ive
Control ' y

 Phase | and || NASA e R and Bﬁ.EDs
SBIR grantsg@Warded to  Wactivated where leavés

$ORBITEC detected.
* Prototype plant posit * Plant tésting was

sensor was developed™ — performed ,é‘*tPurdue..

and constructed % . Enables:

 Light from 520 nm G — Automation of height
LEDs is flashed/ sensing for IG
detected by photodiodes — Detection gfflant

spread for CC array
development



« Three ALS crop species - Cowpea
Sweetpotato, Tomato

« Arranged to form a canopy ‘
-.Repeated as plants grew to getia range of \

ages -
3 & 4 *w? .

®

Multi-sfeecies testing ‘

’



Multi-sppecies testing

* Three ALS crop species - Cowpea 0
Sweetpotatoe,, lomato

» Arranged to form a canopy \

-2 Repeated as plants grew to getia range of
age - R .
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* Three ALS crop species - Cowpe
Sweetpotato, Tomato

Multi-sfeecies testing ‘
K

-

- Arranged to form a canopy -
-.Repeate‘d(as plants gréew to getia range of \




Multi-sppecies testing

* Three ALS crop species - Cowpe
Sweetpotate, lomato

« Arranged to form a canopy \
-.Repeateﬁ'a,s plants grew to getia range of \




econfiguration to Overhead
lose Ca *




HELIAC Lettuce
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Future Directions f

» |[ncorporation of lightsicles in cuﬁ!om gas
exchange cuvette forreal-time

$ photosyntiiesis measuréments
* Further testing anﬁevelopme’nt of HELIAC &
system including erﬁwavelengtp;__sd -

 Next generation ofgl. ED lighting
dgvelopment looking at high-efficiency
discrete LEDs vs. engines, alternative
arrangements and cooling techniqu‘@s, Crop-
specific lighting......
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